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(54) FUEL CELL AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell for 
allowing the improvement of sealability around a 
communicating hole of a separator and its manufacturing 
method. 

SOLUTION: A cell of the fuel cell composed of a solid 
polymer electrolyte membrane 18 and an anode diffusion 
electrodes (22, 26) and cathode diffusion electrodes (20, 
24) at each opposed end thereof is composed to be 
pinched between by the first separator 14 and the 
second separator 16. The cell of the fuel cell further 
comprises, for example, communicating holes 36a, 38a or 
the like provided in a flat surface of the above pair of 
separators 14, 16 for supplying and discharging one of a 
fuel gas, an oxidizing gas, and a coolant to and from the 
cell of the fuel cell, a groove portion 30 provided to 
encircle the hole, and a fluid sealant S1 applied inside 
the groove portion 30. The fluid sealant S1 applied to 
the groove portion 30 is brought into close contact with 
each other to seal the periphery of the communicating 
holes 36a, 38a or the like. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A fuel cell constituted by pinching an electrode layer structure which comprised solid 
polyelectrolyte membrane and the anode side diffusion electrode of the both sides having the 
following, sticking fluid sealant of each other applied to said slot, and carrying out the seal of the 
circumference of a communicating hole, and a cathode side diffusion electrode with a separator 
of a couple. 

A communicating hole for being provided in a flat surface of a separator of the above-mentioned 
couple, fuel gas, oxidizing gas, and cooling fluid being, rubbing, and discharging ** from supply or 
an electrode layer structure to an electrode layer structure. 

A slot provided so that the circumference of this communicating hole might be surrounded. 
A fluid sealant applied in this slot. 

[Claim 2]. It is characterized by having the following, sticking a fluid sealant applied to a slot of 
said one separator to a field of a separator of another side, and carrying out the seal of the 
circumference of a communicating hole. A fuel cell constituted by pinching an electrode layer 
structure which comprised solid polyelectrolyte membrane, an anode side diffusion electrode of 
the both sides, and a cathode side diffusion electrode with a separator of a couple. 
A communicating hole for being provided in a flat surface of a separator of the above-mentioned 
couple, fuel gas, oxidizing gas, and cooling fluid being, rubbing, and discharging ** from supply or 
an electrode layer structure to an electrode layer structure. 

A slot established in one separator side of the separators of a couple so that the circumference 
of this communicating hole might be surrounded. 
A fluid sealant applied in this slot. 

[Claim 3]In a manufacturing method of a fuel cell constituted by pinching an electrode layer 
structure which comprised solid polyelectrolyte membrane, an anode side diffusion electrode of 
the both sides, and a cathode side diffusion electrode with a separator of a couple, A 
communicating hole for fuel gas, oxidizing gas, and cooling fluid being in a flat surface of a 
separator of the above-mentioned couple, rubbing, and discharging ** from supply or an 
electrode layer structure to an electrode layer structure is formed, A manufacturing method of a 
fuel cell which forms a slot in the circumference of this communicating hole, applies a fluid 
sealant to this slot, pinches an electrode layer structure with each separator where this fluid 
sealant of each other is stuck, and is characterized by that thing [ having carried out afterbaking 
and having hardened a fluid sealant ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a fuel cell which pinched the electrode layer 
structure which comprised solid polyelectrolyte membrane, an anode side diffusion electrode of 
those both sides, and a cathode side diffusion electrode with the separator of the couple, and a 
manufacturing method for the same. 

In particular, it is related with fuel gas, oxidizing gas, a fuel cell that can carry out the seal of the 
circumference of the communicating hole for cooling fluid certainly, and a manufacturing method 
for the same. 

[0002] 

[Description of the Prior Art]Some fuel cells were constituted by pinching the electrode layer 
structure which comprised solid polyelectrolyte membrane, an anode side diffusion electrode of 
the both sides, and a cathode side diffusion electrode with the separator of a couple. If fuel gas 
(for example, hydrogen gas) is supplied to the reaction surface of the anode side diffusion 
electrode, hydrogen will be ionized here and it will move to the cathode side diffusion electrode 
side via solid polyelectrolyte membrane. The electron produced in the meantime is taken out by 
the external circuit, and is used as electrical energy of a direct current. Since oxidizing gas (for 
example, air containing oxygen) is supplied in the cathode terminal, a hydrogen ion, an electron, 
and oxygen react and water is generated. 

[0003]Here, in the fuel cell, in order to supply cooling fluid to said anode side diffusion electrode 
and the cathode side diffusion electrode fuel gas, oxidizing gas, and for cooling, respectively, 
constituting an internal manifold is performed. Some are provided with two or more 
communicating holes which were open for free passage to the separator in one, and were 
established in it as this internal manifold. 

[0004]If drawing 10 explains this example, in the figure, 1 shows a solid-polyelectrolyte- 
membrane film, pinches this solid polyelectrolyte membrane 1 from both sides with the gas 
diffusion electrodes (the anode side diffusion electrode and the cathode side diffusion electrode) 
2 and 3, and the fuel cell cell 4 is constituted. And this fuel cell cell 4 is pinched with the 
separators 5 and 5 from those both sides. Here, the communicating hole 6 which constitutes an 
internal manifold is formed in the circumference of the separator 5 which pinches the above- 
mentioned fuel cell cell 4, and the oxidizing gas and fuel gas which were supplied from this 
communicating hole 6 are supplied to the reaction surface of each above-mentioned fuel cell cell 
4. And in order to carry out the seal of the circumference of the described communicating hole 
6, between said separators 5, the gasket 7 close to the circumference of the communicating hole 
6 of each separator 5 is infixed (refer to [ 4510213rd ] JP,6-96783,A and an United States 
patent). 
[0005] 

[Problem(s) to be Solved by the Invention]If it is in the above-mentioned conventional fuel cell, 
since the circumference of the communicating hole 6 of each separator 5 is intercepted with the 
exterior by said gasket 7, excel in the point that fuel gas and oxidizing gas do not leak outside, 
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but. Since the variation in a size is not respectively avoided in the thickness direction of the 
separator 5 and the gas diffusion electrodes 2 and 3 f when the gasket 7 of a constant dimension 
is used here and both are concluded, seal reaction force will differ by each part. Therefore, there 
is a problem that a seal piece arises around the communicating hole 6 of the separator 5, and 
uniform sealing nature cannot be secured. In order to secure uniform sealing nature, the 
dimensional accuracy of the separator 5 and the gas diffusion electrodes 2 and 3 must be 
managed strictly, and there is a problem that it is connected with a cost hike. There is a problem 
that the bending stress toward which the planar pressure of the gasket 7 caused variation 
around the communicating hole 6, and inclined around the communicating hole 6 will act. 
[0006]If the width dimension of the separator 5 is especially secured so that below a 
predetermined size may become about the bending stress which acts on the separator 5 also to 
the variation in the planar pressure of the gasket 7 when used as a vehicle use fuel cell, The fuel 
cell stack formed by laminating enlarges a fuel cell, and there is a problem of narrowing a vehicle 
room space. Then, this invention provides the fuel cell which can improve the sealing nature 
around [ communicating hole ] a separator. 

The purpose is for reservation of the sealing nature around [ communicating hole ] a separator 
to provide the manufacturing method of an easy fuel cell again. 

[0007] 

[Means for Solving the Problem]In order to solve an aforementioned problem, an invention 
indicated to claim 1, The anode side diffusion electrode of solid polyelectrolyte membrane (for 
example, solid polyelectrolyte membrane 18 in an embodiment), and its both sides. (For example, 
the anode electrode 22 and the 2nd diffusion zone 26 in an embodiment), and the cathode side 
diffusion electrode. (For example, the cathode terminal 20 and the 1st diffusion zone 24 in an 
embodiment) A constituted electrode layer structure. In a fuel cell constituted by pinching (for 
example, the fuel cell cell 12 in an embodiment) with a separator (for example, the 1st separator 
14 and the 2nd separator 16 in an embodiment) of a couple, A communicating hole for being 
provided in a flat surface of a separator of the above-mentioned couple, fuel gas, oxidizing gas, 
and cooling fluid being, rubbing, and discharging ** from supply or an electrode layer structure to 
an electrode layer structure, for example, the entrance-side fuel gas communicating hole 36a in 
an embodiment and the entrance-side oxidant gas communicating hole 38a. The entrance-side 
cooling-medium communicating hole 40a, the outlet side cooling-medium communicating hole 
40b, the outlet side fuel gas communicating hole 36b, and the outlet side oxidizer gas 
communicating hole 38b, It has a slot (for example, slot 30 in an embodiment) provided so that 
the circumference of this communicating hole might be surrounded, and a fluid sealant (for 
example, fluid sealant S1 in an embodiment) applied in this slot, Fluid sealant of each other 
applied to said slot is stuck, and the seal of the circumference of a communicating hole is 
carried out. 

[0008]If a fluid-sealant comrade applied to the circumference of a communicating hole of said 
separator is stuck with constituting in this way, The shape change of these fluid sealants can be 
carried out between separators, and they can follow variation in a seal size, where fixed planar 
pressure is secured in a slot, they can intervene without a crevice between separators, and they 
can secure the airtightness of the circumference of a communicating hole. 
[0009]In a fuel cell constituted by an invention indicated to claim 2 pinching an electrode layer 
structure which comprised solid polyelectrolyte membrane, an anode side diffusion electrode of 
the both sides, and a cathode side diffusion electrode with a separator of a couple, A 
communicating hole for being provided in a flat surface of a separator of the above-mentioned 
couple, fuel gas, oxidizing gas, and cooling fluid being, rubbing, and discharging ** from supply or 
an electrode layer structure to an electrode layer structure, A slot established in one separator 
side of the separators of a couple so that the circumference of this communicating hole might 
be surrounded, It has a fluid sealant applied in this slot, a fluid sealant applied to a slot of said 
one separator is stuck to a field of a separator of another side, and the seal of the 
circumference of a communicating hole is carried out. 

[001 0]lf it is a separator of another side and a fluid sealant applied to the circumference of a 
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communicating hole of said one separator is stuck to the circumference of the communicating 
hole with constituting in this way, The shape change of the fluid sealant can be carried out 
between separators, and it can follow variation in a seal size, where fixed planar pressure is 
secured in a slot, it can intervene without a crevice between separators, and it can secure the 
airtightness of the circumference of a communicating hole. 

[001 1]In a manufacturing method of a fuel cell constituted by an invention indicated to claim 3 
pinching an electrode layer structure which comprised solid polyelectrolyte membrane, an anode 
side diffusion electrode of the both sides, and a cathode side diffusion electrode with a separator 
of a couple, A communicating hole for fuel gas, oxidizing gas, and cooling fluid being in a flat 
surface of a separator of the above-mentioned couple, rubbing, and discharging ** from supply 
or an electrode layer structure to an electrode layer structure is formed, A slot is formed in the 
circumference of this communicating hole, a fluid sealant is applied to this slot, where this fluid 
sealant of each other is stuck, an electrode layer structure is pinched with each separator, and it 
is characterized by that thing [ having carried out afterbaking and having hardened a fluid 
sealant ]. 

[0012]With constituting in this way, in a slot, where fixed width is maintained, fluid sealant of 
each other applied in a slot around [ communicating hole ] a separator can be stuck, can get 
used, it can change according to a seal size, is heated after that, and is hardened. 
[0013] 

[Embodiment of the Invention]Hereafter, the embodiment of this invention is described with a 
drawing. Drawing 1 is an exploded perspective view showing the fuel cell of the embodiment of 
this invention. This fuel cell 10 is provided with the 1st separator 14 and the 2nd separator 16 
which pinch the fuel cell cell (electrode layer structure) 12 and this, two or more sets of these 
are laminated, and the fuel cell stack for vehicles is constituted. While the fuel cell cell 12 has 
the solid polyelectrolyte membrane 18, and the cathode terminal 20 and the anode electrode 22 
which are allocated on both sides of this solid polyelectrolyte membrane 18, The 1st gas 
diffusion layer 24 and the 2nd gas diffusion layer 26 which consist of the porous carbon crossing 
or porosity carbon paper which is a porous layer, for example are allocated by said cathode 
terminal 20 and said anode electrode 22. Here, perfluorosulfonic acid polymer is used as the solid 
polyelectrolyte membrane 18. The cathode terminal 20 and the anode electrode 22 make Pt a 
subject The cathode side diffusion electrode comprises the above-mentioned cathode terminal 
20 and the 1st gas diffusion layer 24, and the anode side diffusion electrode comprises the 
above-mentioned anode electrode 22 and the 2nd gas diffusion layer 24. 
[0014]The flash part 18a protruded into the solid polyelectrolyte membrane 18 from the 
periphery of the cathode terminal 20 and the anode electrode 22 which are allocated on both 
sides of this is formed, Fluid-sealant S which was applied to the position corresponding to this 
flash part 18a from both sides at the 1st and 2nd separators 14 and 16 and which is mentioned 
later sticks directly. 

[0015]As shown in drawing 3 , the 1st separator 14 is provided with the following. 
The entrance-side fuel gas communicating hole (communicating hole) 36a for passing fuel gas, 
such as hydrogen containing gas, to the transverse direction both-ends upper part side which is 
in the flat surface and is located in an outer periphery part. 

The entrance-side oxidant gas communicating hole 38a (communicating hole) for passing the 
oxidant gas which is oxygen containing gas or air. 

The entrance-side cooling-medium communicating hole 40a (communicating hole) for passing 
cooling media (cooling fluid), such as pure water, ethylene glycol, and oil, and the outlet side 
cooling-medium communicating hole 40b (communicating hole) for passing said cooling medium 
after use are established in the transverse direction both-ends central site of the 1 st separator 
14. The outlet side fuel gas communicating hole 36b (communicating hole) for passing fuel gas to 
the transverse direction both-ends lower part side which is in the flat surface of the 1st 
separator 14, and is located in an outer periphery part, The outlet side oxidizer gas 
communicating hole 38b (communicating hole) for passing oxidant gas is formed so that it may 
become the entrance-side fuel gas communicating hole 36a and the entrance-side oxidant gas 
communicating hole 38a, and a diagonal position. 
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[0016]As shown in drawing 1 , the entrance-side oxidant gas communicating hole 38a is 
approached, and two or more 1 st oxidant gas passage grooves (for example, 6) 42 which became 
independent, respectively are established in the field 14a which counters the cathode terminal 20 
of the 1st separator 14 toward the gravity direction, moving in a zigzag direction horizontally. 
The 1st oxidant gas passage groove 42 joins the three 2nd oxidant gas passage grooves 44, and 
this 2nd oxidant gas passage groove 44 approaches the outlet side oxidizer gas communicating 
hole 38b, and is carrying out the termination of it. 

[0017]As shown in drawing 3 , to the 1st separator 14. While penetrating this 1st separator 14 
and an end is open for free passage to the entrance-side oxidant gas communicating hole 38a in 
respect of [ 14b ] an opposite hand in the field 14a, The 1st oxidant gas coupling channel 46 
which the other end opens for free passage to the 1st oxidant gas passage groove 42 by said 
field 14a side, While one end is open for free passage to the outlet side oxidizer gas 
communicating hole 38b by said field 14b side, the 2nd oxidant gas coupling channel 48 which the 
other end opens for free passage to the 2nd oxidant gas passage groove 44 by said field 14a side 
penetrates said 1st separator 14, and is established. 

[0018]As shown in drawing 4 and drawing 5 , to the transverse direction both-ends side which are 
in the flat surface of the 2nd separator 16, and are located in an outer periphery part. The 
entrance-side fuel gas communicating hole 36a, the entrance-side oxidant gas communicating 
hole 38a, the entrance-side cooling-medium communicating hole 40a, the outlet side cooling- 
medium communicating hole 40b, the outlet side fuel gas communicating hole 36b, and the outlet 
side oxidizer gas communicating hole 38b are formed like the 1st separator 14. 
[0019]The entrance-side fuel gas communicating hole 36a is approached, and two or more 1st 
fuel gas flow route slots (for example, 6) 60 are formed in the field 16a of said 2nd separator 16. 
This 1st fuel gas flow route slot 60 extends toward a gravity direction, moving in a zigzag 
direction horizontally, joins the three 2nd fuel gas flow route slots 62, and this 2nd fuel gas flow 
route slot 62 is carrying out the termination near the outlet side fuel gas communicating hole 
36b. The 1st fuel gas coupling channel 64 which opens the entrance-side fuel gas communicating 
hole 36a for free passage from the field 16b side in the 2nd separator 16 in the 1st fuel gas flow 
route slot 60, The 2nd fuel gas coupling channel 66 which opens the outlet side fuel gas 
communicating hole 36b for free passage into the 2nd fuel gas flow route slot 62 from said field 
16b side penetrates said 2nd separator 16, and is established. 

[0020]As shown in drawing 2 and drawing 5 , two or more mainstream way slots 72a and 72b 
which approach the entrance-side cooling-medium communicating hole 40a and the outlet side 
cooling-medium communicating hole 40b, and constitute a cooling-medium channel within limits 
surrounded by fluid-sealant S mentioned later are formed in the field 16b of the 2nd separator 
16. Between the mainstream way slot 72a and 72b, the branching channel slot 74 which branch 
in a book, respectively extends horizontally, and is provided. The 2nd cooling-medium coupling 
channel 78 which opens for free passage the 1 st cooling-medium coupling channel 76 which 
opens the entrance-side cooling-medium communicating hole 40a and the mainstream way slot 
72a for free passage, and the outlet side cooling-medium communicating hole 40b and the 
mainstream way slot 72b penetrates said 2nd separator 16 in the 2nd separator 16, and is 
provided in it. 

[0021]Here, as shown in drawing 6 , the slot 28 is established in the field 16a which counters the 
anode electrode 22 of the 2nd separator 16 that pinches this solid polyelectrolyte membrane 1 in 
the position corresponding to the flash part 18a of said solid polyelectrolyte membrane 18, and 
fluid-sealant S is applied to this slot 28. As shown in drawing 4 , the entrance-side fuel gas 
communicating hole 36a of the field 16a of this 2nd separator 16, The slot 30 is formed also in 
the circumference of the entrance-side oxidant gas communicating hole 38a, the entrance-side 
cooling-medium communicating hole 40a, the outlet side cooling-medium communicating hole 
40b, the outlet side fuel gas communicating hole 36b, and the outlet side oxidizer gas 
communicating hole 38b, and the fluid sealant S1 is applied also to this slot 30. Here, the slot 30 
around said entrance-side cooling-medium communicating hole 40a and the outlet side cooling- 
medium communicating hole 40b is formed so that the 1st cooling-medium coupling channel 76 
and the 2nd cooling-medium coupling channel 78 may be surrounded respectively. 
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[0022] Also to the field 14a which counters the cathode terminal 20 of the 1st separator 14 that 
pinches the fuel cell cell 12 with said 2nd separator 16. As shown in drawing 1 , the slot 28 and 
the slot 30 are formed in the position corresponding to the slot 28 and the slot 30 of the field 
16a of said 2nd separator 16, fluid-sealant S is applied to the slot 28, and the fluid sealant S1 is 
applied to the slot 30. Therefore, fluid-sealant S applied to the slot 28 of the 1st separator 14 
and the 2nd separator 16 which pinch these fuel cell cells 12 as shown in drawing 2 , drawing 6, 
and drawing 7 and the fluid sealant S1 applied to the slot 30, If it is in fluid-sealant S of the slot 
28, mutually, pinch the flash part 18a of the solid polyelectrolyte membrane 18 in the position 
which faces each other from both sides, and it is stuck directly, If the seal of the circumference 
of the fuel cell cell 12 is carried out and it is in the fluid sealant S1 of the slot 30, it sticks 
mutually and the seal of the circumference of each communicating holes 36a, 36b, 38a, 38b, 40a, 
and 40b is carried out. In drawing 6 , fluid-sealant S and S1 show the state where it was crushed 
for the sake of graphic display convenience. 

[0023]As shown in drawing 5 , when two or more fuel cells 10 are laminated, it is a position which 
counters the field 14b of said 1st separator 14, and the slot 34 which encloses the 
circumference of the branching channel slot 74 is established in the field 16b of said 2nd 
separator 16, and fluid-sealant S is applied to this slot 34. The entrance-side fuel gas 
communicating hole 36a of the field 16b of this 2nd separator 16, The slot 35 is formed also in 
the circumference of the entrance-side oxidant gas communicating hole 38a, the entrance-side 
cooling-medium communicating hole 40a, the outlet side cooling-medium communicating hole 
40b, the outlet side fuel gas communicating hole 36b, and the outlet side oxidizer gas 
communicating hole 38b, and the fluid sealant S1 is applied to this slot 35. 
[0024]Here, the slot 35 around said entrance-side fuel gas communicating hole 36a and the 
outlet side fuel gas communicating hole 36b is formed so that the 1st fuel gas coupling channel 
64 and the 2nd fuel gas coupling channel 66 may be surrounded respectively. As the slot 35 
around the entrance-side oxidant gas communicating hole 38a and the outlet side oxidizer gas 
communicating hole 38b surrounds the entrance-side oxidant gas communicating hole 38a and 
the outlet side oxidizer gas communicating hole 38b of the field 14b of said 1st separator 14, it is 
provided. 

[0025]Thus, if the field 14b of the 1st separator 14 and the field 16b of the 2nd separator 16 are 
polymerized when the fuel cell 10 is laminated, The entrance-side fuel gas communicating hole 
36a, the entrance-side oxidant gas communicating hole 38a, the entrance-side cooling-medium 
communicating hole 40a, By sticking to the position to which the fluid sealant S1 by the side of 
the 2nd separator 16 and fluid-sealant S correspond the circumference of the outlet side 
cooling-medium communicating hole 40b, the outlet side fuel gas communicating hole 36b, and 
the outlet side oxidizer gas communicating hole 38b, and around the branching channel slot 74 in 
the field 14b of the 1st separator 14. The watertightness of the 1st separator 14 and the 2nd 
separator 16 is secured. 

[0026]Said fluid-sealant S and S1 have the viscosity which is a grade which it becomes, and to 
which sectional shape does not change from a heat-hardened type fluorine system or heat- 
hardened type silicon in the state where it applied, and hold and harden a certain amount of 
elasticity after spreading, and it is [ 1 ] usable in non adhesion nature and adhesive all here. As 
for fluid-sealant [ between the field 14b of the portion 14 which has the necessity for exchange 
by maintenance etc., for example, the 1st separator, and the field 16b of the 2nd separator 16 ] 
S, and S1 f it is desirable to use the thing of non adhesion nature. Fluid-sealant S and the size of 
S1 can make the application diameters of fluid-sealant S concretely 0.6 mm and about seal load 
0.5(if smaller than this, sealing nature will fall)-2(it is setting generating when larger than this) 
N/mm. On the other hand, for example, said slot 28 is set as 2 mm in width, and a depth of about 
0.2 mm. And [ in the above-mentioned slots 28, 30, and 34 and 35 ], by fluid-sealant S and S1 
being crushed after spreading, a seal cross-section area is expanded, the size error in a seal part 
is absorbed, and it becomes possible to stick uniformly. 

[0027]Therefore, in manufacture, fluid-sealant S is applied in the slot 28 formed in the peripheral 
part in said 1st separator 14 and the 16th page of the 2nd separator, Fluid-sealant S before 
hardening is stuck in the flash part 18a of the solid polyelectrolyte membrane 18, The entrance- 
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side fuel gas communicating hole 36a, the entrance-side oxidant gas communicating hole 38a, 
The fluid sealant S1 is applied in the slot 30 around the entrance-side cooling-medium 
communicating hole 40a, the outlet side cooling-medium communicating hole 40b, the outlet side 
fuel gas communicating hole 36b, and the outlet side oxidizer gas communicating hole 38b, What 
is necessary is to stick each fluid sealant S1 of each other, to pinch the fuel cell cell 12 with 
each separators 14 and 16, to heat after that, and just to harden fluid-sealant S and S1. As a 
result, since the seal of the circumference of each of said communicating holes 36a, 36b, 38a, 
38b, 40a, and 40b can be carried out by the easy work which only applies the fluid sealant S1, 
there are few part mark and man-hours for assembly, and they end, and there is an effect which 
can be manufactured easily. 

[0028]Operation of the fuel cell 10 concerning a 1st embodiment constituted in this way is 
explained below. While fuel gas, for example, the gas containing the hydrogen which reformed 
hydrocarbon, is supplied, in order to supply air or oxygen containing gas (only henceforth air) as 
oxidant gas and to cool the power generation surface further, a cooling medium is supplied to the 
fuel cell 10. As shown in drawing 2 , the fuel gas supplied to the entrance-side fuel gas 
communicating hole 36a of the fuel cell 10 moves to the field 16a side from the field 16b side via 
the 1st fuel gas coupling channel 64, and is supplied to the 1st fuel gas flow route slot 60 
currently formed in this field 16a side. 

[0029]The fuel gas supplied to the 1st fuel gas flow route slot 60 moves to a gravity direction, 
moving in a zigzag direction horizontally along the field 16a of the 2nd separator 16. In that case, 
the hydrogen containing gas in fuel gas is supplied to the anode lateral electrode 22 of the unit 
fuel cell cell 12 through the 2nd gas diffusion layer 26. And while intact fuel gas is supplied to the 
anode lateral electrode 22, moving along the 1st fuel gas flow route slot 60, It is discharged by 
the outlet side fuel gas communicating hole 36b shown in drawing 1 , after intact fuel gas is 
introduced into the 2nd fuel gas coupling channel 66 via the 2nd fuel gas flow route slot 62 and 
moves to the field 16b side. 

[0030]The air supplied to the entrance-side oxidant gas communicating hole 38a in the fuel cell 
stack 10 is introduced into the 1st oxidant gas passage groove 42 via the 1st oxidant gas 
coupling channel 46 which is open for free passage to the entrance-side oxidant gas 
communicating hole 38a of the 1st separator 14. While the air supplied to the 1st oxidant gas 
passage groove 42 moves in a zigzag direction horizontally and moving to a gravity direction, the 
oxygen containing gas in this air is supplied to the cathode lateral electrode 20 from the 1st gas 
diffusion layer 24. On the other hand, intact air is discharged by the outlet side oxidizer gas 
communicating hole 38b shown in drawing 1 f rom the 2nd oxidant gas coupling channel 48 via the 
2nd oxidant gas passage groove 44. Electric power will be supplied to the motor which power 
generation is performed with the fuel cell 10, for example, is not illustrated by this. 
[0031]After the cooling medium supplied to the fuel cell 10 is introduced into the entrance-side 
cooling-medium communicating hole 40a shown in drawing 1 , as shown in drawing 5 , it is supplied 
to the mainstream way slot 72a by the side of the field 16b via the 1st cooling-medium coupling 
channel 76 of the 2nd separator 16 further again. A cooling medium joins the mainstream way 
slot 72b, after cooling the power generation surface of the unit fuel cell cell 1 2 through two or 
more branching channel slots 74 which branch from the mainstream way slot 72a. And the 
cooling medium after use is discharged from the outlet side cooling-medium communicating hole 
40b through the 2nd cooling-medium coupling channel 78. 

[0032]According to the experiment 1, as shown in drawing 8 , make the application diameters of 
the fluid sealant S1 into the minimum application diameters of 0.6 mm in which uniformly coating 
is possible, and the depth of the slot 28 d, When it was considered as the width dimension b of 
the cathode terminal 20 and the 1st diffusion zone 24 (a size by the side of an anode is also the 
same), the test piece for the gas seals of the size (shown in drawing 6 ) of b+d was prepared 
[ various ], and sealing nature was checked using this. Here, the thing of the thermosetting 
fluorine system of viscosity 5000 Pa~s was used for the fluid sealant S1. The fluid sealant S1 of 
the thermosetting fluorine system was directly applied to each surface of the jig which 
comprises the plate f made from stainless steel (SUS316), and the plate i made from stainless 
steel with a gas pressurization mouth (SUS316) with application diameters of 0.6 mm. And 
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between the applied fluid sealants S1, the spacer g for seal gap (equivalent to b+d) adjustment is 
put simultaneously (a film, a griddle, etc.), each fluid sealant S1 of each other is stuck, and after 
that, at 150 **, the fluid sealant S1 was heated for 2 hours, and was stiffened. The after- 
hardening spacer g was removed and 1N/mm of seal load was given, it fixed with the bolt j so 
that load could be held, next it connected with helium gas bomb HB piping in room temperature 
atmosphere, and pressurized by gas pressure 200kPa, and the gas leak amount was measured 
with the flow instrument F. The above-mentioned plate f was used as the outside dimension of 
500x500x5 mm, and the fluid-sealant S1 spreading length 400x400 mm square. Coating pressure 
was set to 500kPa. The thickness (micrometer) of the above-mentioned spacer g is changed, 
and the result of the gas leak amount (cc/min) about each is shown in Table 1. 



[0033] 




iTable 1] 










(cc/min) 


210um 


0 


260um 


0 


310miti 


0 



[0034]According to the experiment 2 shown in drawing 9 , the fluid sealant S1 of the same 
viscosity as the above and construction material is shortly applied to the surface of the plate f 
made from stainless steel (SUS316) directly with application diameters of 0.9 mm, The spacer g 
for seal gap adjustment is simultaneously put between the plate f and the plate i with a gas 
pressurization mouth in the state (a film, a griddle, etc.), the fluid sealant S1 is stuck to the plate 
i, and both the plates f and i of each other are stuck. Then, at 150 **, the fluid sealant S1 is 
heated for 2 hours, and is stiffened. The after-hardening spacer g was removed and 1 N/mm of 
seal load was given, it fixed with the bolt j so that load could be held, next it connected with 
helium gas bomb HB piping in room temperature atmosphere, and pressurized by gas pressure 
200kPa, and the gas leak amount was measured with the flow instrument F. The above- 
mentioned plate f was used as the outside dimension of 500x500x5 mm, and the liquefied-RU S1 
spreading length 400x400 mm square like ****. Coating pressure was set to 500kPa. The 
thickness (micrometer) of the above-mentioned spacer g is changed, and the result of the gas 
leak amount (cc/min) about each is shown in Table 2. 



[0035] 




Table 2] 










(cc/min) 


420|_im 


0 


520um 


0 


620um 


0 



[0036]Therefore, when the fluid sealant S1 was applied to each plates f and i like the experiment 
1 and fluid-sealant S1 comrade was stuck, or when the fluid sealant S1 which while applied to 
the plate f like the experiment 2 was stuck to the plate i of another side, it became clear not to 
produce gas leakage. That is, also about the sealing nature of fluid-sealant S1 surrounding 
comrade of each communicating holes 36a, 36b, 38a, 38b, 40a, and 40b between the field 14a of 
said 1st separator 14, and the field 16a of the 2nd separator 16. It became clear also about each 
communicating holes 36a, 36b, 38a, 38b, and 40a of the field 14b of said 1st separator 14, and 
the field 16b of the 2nd separator 16, and sealing nature with the fluid sealant S1 of 40b 
circumference that it was satisfactory in any way. 

[0037]According to the above-mentioned embodiment, the entrance-sides fuel gas 
communicating hole 36a of the 1st separator 14 and the 2nd separator 16, In the circumference 
of the entrance-side oxidant gas communicating hole 38a, the entrance-side cooling-medium 
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communicating hole 40a, the outlet side cooling-medium communicating hole 40b, the outlet side 
fuel gas communicating hole 36b, and the outlet side oxidizer gas communicating hole 38b, The 
fluid sealant S1 applied to the slot 30 sticks mutually, carry out a shape change between the 1st 
and 2nd separator 14 and 16, and the variation in a seal size is followed, Since it can intervene 
without a crevice among both where fixed planar pressure is secured in each slot 30, and the 
airtightness between both can be secured, Seal reaction force uniform around each 
communicating holes 36a, 36b, 38a, 38b, 40a, and 40b is acquired, and it is effective in uniform 
sealing nature being securable. Therefore, it is not necessary to perform strictly the dimensional 
control in the thickness direction of the 1st and 2nd separator 14 and 16, dimensional accuracy 
management becomes easy from the goodness of the flattery nature to the size error by the 
fluid sealant S1, and a cost cut can be aimed at. The fluid sealant S1 applied to the slot 30 of 
the 1st and 2nd separator 14 and 16, Since it can stick mutually around said breakthroughs 36a, 
36b, 38a, 38b, 40a, and 40b and can change according to a seal size, where fixed width is 
maintained in the slot 30, The airtightness in the above-mentioned breakthroughs 36a, 36b, 38a, 
38b, and 40a and the 40b circumference is securable only by pinching the fuel cell cell 12 with 
the 1st and 2nd separator 14 and 16. 

[0038]And since the power which inclined toward each separators 14 and 16 when each fluid 
sealant S1 absorbed the variation in the seal size between the 1st and 2nd separator 14 and 16 
can be prevented from acting, The thinning of each separators 14 and 16 can be attained, and it 
can be lightweight as a whole, and can miniaturize. Therefore, it is suitable when used as an 
object for vehicles which a disposition space has restriction and needs to slim down each 
separators 14 and 16 as much as possible. Since an easy structure of sticking fluid-sealant S1 
comrade is adopted, as compared with the case where the gasket which consists of two or more 
parts is formed for example, part mark and a man-hour for assembly are reducible. 
[0039]In this embodiment, Also in fluid-sealant S directly stuck to the flash part 18a provided in 
the circumference of said solid polyelectrolyte membrane 18 like said fluid sealant S1, carry out 
a shape change between the solid polyelectrolyte membrane 18 and the 1st and 2nd separator 
14 and 16, and the variation in a seal size is followed, Since it can intervene without a crevice 
among both where fixed planar pressure is secured in 35, each slots 28, 30, and 34 and, and the 
airtightness between both can be secured, Uniform seal reaction force is acquired over the 
perimeter between the 1st and 2nd separator 14 and 16 and the fuel cell cell 12, and it is 
effective in uniform sealing nature being securable. 

[0040] Therefore, it is not necessary to perform strictly the dimensional control in the division 
thickness direction of the 1st and 2nd separator 14 and 16 or the fuel cell cell 12, dimensional 
accuracy management becomes easy from the goodness of the flattery nature to the size error 
by fluid-sealant S, and a cost cut can be aimed at. Fluid-sealant S applied to the slot 28 of the 
1st and 2nd separator 14 and 16, Since it can stick to the flash part 18a of said solid 
polyelectrolyte membrane 18 and can change according to a seal size where fixed width is 
maintained in the slot 28, the fuel cell cell 12 is only pinched with the 1st and 2nd separator 14 
and 16, and the airtightness in a seal part can be secured. 
[0041] 

[Effect of the Invention]If the fluid-sealant comrade applied to the circumference of the 
communicating hole of said separator is stuck according to the invention indicated to claim 1 as 
explained above, Since the shape change of these fluid sealants can be carried out between 
separators, and the variation in a seal size can be followed, it can intervene without a crevice 
between separators where fixed planar pressure is secured in a slot, and the airtightness of the 
circumference of a communicating hole can be secured, Uniform seal reaction force is acquired 
in the circumference of said communicating hole, and it is effective in uniform sealing nature 
being securable. Therefore, there is an effect of a separator that it is not necessary to especially 
perform the dimensional control of a thickness direction strictly, dimensional accuracy 
management becomes easy, and a cost cut can be aimed at, from the goodness of the flattery 
nature to the size error by a fluid sealant. 

[0042]If according to the invention indicated to claim 2 it is a separator of another side and the 
fluid sealant applied to the circumference of the communicating hole of said one separator is 
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stuck to the circumference of the communicating hole, Since the shape change of the fluid 
sealant can be carried out between separators, and the variation in a seal size can be followed, it 
can intervene without a crevice between separators where fixed planar pressure is secured in a 
slot, and the airtightness of the circumference of a communicating hole can be secured, the 
effect of above-mentioned claim 1 — in addition, a slot — one side — a sake — a 
manufacturing cost — it can decrease — an effect — it is . 

[0043]According to the invention indicated to claim 3, the fluid sealant applied in the slot around 
[ communicating hole ] a separator, In a slot, where fixed width is maintained, it can stick 
mutually and can get used, it can change according to a seal size, and in order to be heated after 
that and to harden, there is an effect which can secure sealing nature and can assemble easily 
only by pinching an electrode layer structure with a separator. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an exploded perspective view of the embodiment of this invention. 
[Drawing 2] It is an A-A sectional view of drawing 1 . 

[Drawing 3] It is B view figure of drawing 1 of the 1st separator of the embodiment of this 
invention. 

[Drawing 4] It is C view figure of drawing 1 of the 2nd separator of the embodiment of this 
invention. 

[Drawing 5] It is D view figure of drawing 1 of the 2nd separator of the embodiment of this 
invention. 

[Drawing 6] It is an important section decomposition enlarged drawing of drawing 2 of the 
embodiment of this invention. 

[Drawing 7] It is an important section enlarged drawing of drawing 2 of the embodiment of this 
invention. 

[Drawing 8] It is an explanatory view showing the 1 st experiment situation. 

[Drawing 9] It is an explanatory view showing the 2nd experiment situation. 

[Drawing 10] It is a sectional view of conventional technology. 

[Description of Notations] 

1 2 Fuel cell cell (electrode layer structure) 

1 4 The 1 st separator 

1 6 The 2nd separator 

18 Solid polyelectrolyte membrane 

20 Cathode terminal 

22 Anode electrode 

24 The 1 st gas diffusion layer 

26 The 2nd gas diffusion layer 

30 Slot 

36a Entrance-side fuel gas communicating hole (communicating hole) 
38a Entrance-side oxidant gas communicating hole (communicating hole) 
40a Entrance-side cooling-medium communicating hole (communicating hole) 
40b Outlet side cooling-medium communicating hole (communicating hole) 
36b Outlet side fuel gas communicating hole (communicating hole) 
38b Outlet side oxidizer gas communicating hole (communicating hole) 
S1 fluid sealant 



[Translation done.] 
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* NOTICES * 
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DRAWINGS 



[Drawing 1] 




[Drawing 5] 
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[Drawing 9] 
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[Drawing 7] 
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£ffl&4 8 k#\ ffiriem 1 *z>^s-9 1 4 SrSatTlS 
COO 1 S3 H4. 05C7jrf J; Pt. 

ws. $ 1 -b^-u-^ 1 4 k mane AP<ia«ffl#xM 
a?L3 6 a. xnwmmw7^wmi3 8 a. aqw 

ffl&ffciiI?L4 0 a, tilPiiJ^J^f*:iSayL4 0 b s ft 
PiiMxiIfL3 6 b&tfftP{i$Ht#J#.*aa?L 

COO 1 9] MfBSl2-b^V-?l 6«0ffll 6aCll 

xnwtim*f*mmiL 3 6a Kigjg lt «r*. mt 
or. 6*«»i«i»^a»ai6o*<»is*ixs. 

ft 1 *H#*8S»» 6 0 ti. TWjfat-tefr L$rj&*4>* 
^Cfrfa ietfWPo T m& L , 3 *Oft 2 MZ/XMSSit 6 

2 c^-ac t t i con 2 flm^aaa 6 2 >wh phasr 

2? 1 6 fcli. AnfflH^#XSIiWL3 6 a £M 1 6 bffll 

i ffimtfximne o tzaa-rsas 1 *m#*it 

mm 6 4k. tt5P(ft»WXJ1317L3 6 b Sr ffigftB 1 

6 b fflia»£ss 2«m^a»ai 6 2 ^aa-r^n 2 mm 

^aLttfflt»6 6 k#>\ BufBSS2-fe^-* l 6 £1ta 



[0 0 2 0] H2, H 5 J: 3 £. S2-feAT-^ 
1 6 COM 16b (ctt, f^*f **tt^-A- S 

ssHF*it. AP0»^ai«*aei?L4 0 &m/tantmm 
mMrnmnA obiz&mLxftmmform&mi&thm 

§fck<7)£MB&M 7 2a. 72b 0<&j£3ft? ^6 . ±SS 
ff-&«7 2a, 7 2 blfflfcti, ^ix^il»fcl::^£-r& 
#«8H»i» 7 4 trS&S L TiftJt feitT ^-i> . 

^ 1 6tll APfS!l^ai^iiaTL4 0 a 

k 7 2 a. k * iiji-r * m 1 tt%immm£%m 1 
6 k-, ^um^mmwmm^A 0 b k±ao»»7 2 b t 
&mm^&f&2&wmmmfm7 8ttf. mien 2 * 

C 0 0 2 1 3 ^ 06 t^-f J; o (c. Mieil^iS^- 

^m»«Ml 8iO«4^ttitg|51 8 atdktiBt*{a«Cli 

r^n*^^m«?«ffi[i zim-t&m2*'*u-? 1 

6 COT ./ - VWM 2 2 l,Ztt ft-f %> m 1 6 a IdifSB 2 8 ^ 
iSH-^ft. iO^SU2 8lC^v— ;US^^$tLTV^ 
S. ±3t. H4t;^r-rJ:')t>l^m2-fe^"U— ^ 1 6C0 
M 1 6 a<7JAP«^X^a?L3 6 a, APWIWtJPJ 
^XjifflfL 3 8a, AP»^*n^<*3SatL4 Oa. tBP 

ffly^si^ii5i?L4 o b s itinmmm^xmmTL3 6 b 
avm pfflijis-f t^j^x^aTL 3 s b<ojsHtct»«3 0 

*%M$ix - - <nmM 3 0 tc v— ;i/ s l *^fg § 
ilT V ^ . ^«I-C\ HtlleAP|B!J^a)^*3iafL4 Oak 

ajpwjfrai&ftiisi?L4 0 b k «ojn»oawi! 3o(i# 
« as 1 ttamt* aggro 76.^2 ^*n^ susaue 7 

C 0 0 2 2 ] Miam2-t^U-^ 1 6 k&£»l 
«ifi-fe/H 2^^-TS^l^^-^ 1 4f)*y-F 
m«52 0^*Tfn]i--&ffi 1 4 at;*> . 0 1 IZ^'X 0 iZm 
mWi2-t/<h—? 1 6<r>mi 6 a^0?SSp2 8S.U i }8gri3 
0 t*fi«- 6 ffi»tc . 2 8&?/«i! 3 0 *«»JSS 

ii . mm 2 s ^{±^« is-tv s 7&wb $ f». . s o t 

2, EI6, I7C^fJ:of:, Cix^^fm^ffi^H 2 
Srfltf^iSBl-fe^^— ^ 14h^2ty^-? 1 6 k 
COffi& 2 8 tfiH&$ *tfc*tt5'-A' S k «lf? 3 0 (CMffi 
$*i^i««x~^s 1 k^\ ?M2 8«y-^St: 

fcoTt±i:^tcii*«*^«iwiH 1 8«n*ai LpU i 

»4«M-fe 1 2 ODHHfc ^-.^ L , «SP 3 0 eojfctti- 

-;t,s i {c*r>-r»i5v^apifc#aiaTL3 6 a. 3 

6b, 38a, 38b, 40a. 4 0 b<^«H* 
nJ:^:*oW5 0 i^, mttzte^XWAki'-fo 
S , S 1 tiH^«B^±«ii^«flISr^LT . 

co 02 3] m5iz^-txdtz. «rieas2-fe^-^i 

6tf0ffll 6b{Cti mK<0jR^«jfi 1 OSrWJiLfcllltc 
IMEJUH:-'^— ^ 1 4^)114 b£*f|STtS{aKT*£) 

. ^«a»ai7 4 <ofSH*jR oeitraiffl 3 4 «t 
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6*u zom&3 4fc«tt5'— nr&&mfiZtim&. 

&tz. Z.<rm>2*.nv~9 1 6c7)Ml 6 b<7)7sPW^*4 
#*Sl>i?L3 6a, APfflBMWWXrx3«jl?L38a, A 
nfH?££TJ«f*:3$»FL4 0 a, ttPffll&tf Jgftil3E7L4 0 
b . ftPIPE«^Xi!fl?L3 6 b&Z/ttJPfiiltfltfiJtfx 
3 8b OHIl: 3 5 tmtiL Z. cr>m& 
3 5 K%RS<— ;t-S 1 j^M^ilT Vi& . 
[0024)i;t, HiriS7vP<P»4^Xiiil7L3 6 a 

t mnmmtfximii 3ebt nmmvmn 3 5ti. 
m i «fur.*asssa» 64, i2 mmtfxm&zm 

#.X&S?L3 8 a fcffiPfflRfl3fflj«r*aSiI?L3 8bk« 
J1H^«^3 5fctMGff lH:^— ^ 1 4«0ffll 4 bCD 
APffliMfc*]#xaSi?L3 Sat SBPMBHfcffWfxaBi 
TL 3 8 b t £Btf «£ o tc L-T t&tt^ilT . 
[00251 >li0ct9tLT> M^«?tel OSMLft 
|^HrM°lx-^14^ffil4bi:^2-fe^V- 
? 1 6 <7>flS 1 6 b k Srfi^T* k . APMfttf-^jtil 
TL3 6 a . AP«BMl3W^^ililfL3 8 a . APffll^ffl 
«C*iSji?L4 0a, &P{i^»&f*>S5I?L4 0b, ftp 
M»4#Xi*iI?'L3 6 b.aVaiPiBJMfLM//.xjiaa3 
8 b (OMJffl fc 4HSat»3t 7 4 tf>JUHTSS 2 -fe >*V - * 1 

1 4 OB 1 4 b co^je-tsfisc^^-g. r t x\ m i 

LX^&. 

[0026] z.zxmm^~^s , s i immim 

— ^ 1 4^ffil4bt^2tA°l/-^ 1 660B1 6 bk 

ztttmt l\\ mfomzmvii'-fis . s 1 co^rm 

f2. f&Ki'— ^S<7^:ffifgi±0. 6 mm, >— ;l^Sf» 
0. 5 (iilctO'J^^i:v-A"l4^teT) -2 ( Z,ti 
J:0^^t^*)Jfi4) N / m mfg£ k -f 4 d k ifiT 

.TfUCfrfLT. Mlfi^2 8{21@2m 

nu ?££0. 2mmMmiZ3kl££tlX\<\&. % LX . ± 
IE«gP2 8. 30, 34, 3 5rt(C&bvt'. SEfiSftlCti 

^tlt^s, sia*»*i4£fcT. v— >WffiE8t 
[0 0 2 7] Lfc^-c, «3tfc:*Jtr>Ttt. mewr 

■fc^W— * 1 4 . W.2^^ — 9 1 6Mrtc7)^Ji^^ 

fiSt^it^igp 2 s n\£m&—iv s t . mm<n 
mfcis-ivs *mfm&=¥WMi.m 1 8co(2^tu tm 1 

8 a ifc, APl«£U^MiITL3 6 a. 

s a . APffli^ai^maTL 



4 0a. ffiPilJ^ai^#c^il?L4 0 b , tfcP«W* 
j&BfL3 6 bar^ffiPffl!BMldffl^XiteiTL3 8 b^HHI 

s i zm^zmmzitx . #-trr^-^ 1 4 , 1 

S. slSrWtWittA^. ;W 

s 1 &mfi?&Mf<nm*%^Tttt&mii3 e 

a. 36b, 38a, 38b, 40a. 4 0bcoffifflS: 
[0028] iZffif&Zix&Wi 1 ^W^<BC^ 

wtft i o cmmz-^x . «Ttisaj-r^» ass 

tiftlOtll »4^'x, K>ffc**S:a[*Lfc 
TK^^-^-tf tf^ifitm $ixS k k i t . iKt^J^ k L 
T^*fcttBE*a*#* (WT. ^tc^ktw^d) 

«£ftj&«fl«&Sn*. »4®ffil 0^AP«»4^iia 
7L3 6 atettteSih^JWPWUtt, H2 «fc 0 ^. 

m i j»m^xaBsaa» 6 4Hritsi6b oma^a 1 
[00293 *1 mmtfxismm 6 o (cwftsirfcaw 

i2*AV-5' 1 6(01 1 6 afcrf^T*^ 

% . * L-C. *ffiffl^»4^'x(i . IS l j»B #xaa»i* 
6 o fc^o T^ibL^rA^ry- Klim® 2 2 tcflWft$ 

&mmnmmrfxfim2im*i'xm&m6 2 

bWfcSBWi LfcfttcH 1 tc^tU P«f4*'X5SffltL 3 
[ 0 0 3 0 ] 47t . «»«ftx^ 7?10 rt<^APW» 

fi:f'j^'xiiiifL3 s a izm&zixtzQmt. m 1 -fe^^ 
1 4cr)xnmmitm^'xmm.ii3 s atc^i-t^is 
i m&i#x.mi&a*4 e zn-Lxm 1 iMtuw^flsafi 

i4 2 {cS£A*fl& , * 1 WtttM#Xffl&m 4 2 t=ffi#& 
§ix^^i2. 7\i¥-Jjmzlfcfr L =5r* 4 ^ittj^r[6](cPiU 
t-&lffl, ^ cry^^mm^^^W. 1 ^.xffiijtii 2 
4*>^^y-H{fll€fi5 2 0HSt*&§ni.. 

osmti , is 2 KMtffj^xaaiai 4 4 *^ l 2 iwk 
Ji«by^a6isaa»4 8*^0 1 izm^&a^mitm^^M 
a? L3 8 b izmitiztiz . z.ttiz x 0 . mmwM 1 0 x 

[0031] $^ic*fc. mmmmi oiz&ftztitiis 
mmmi. m 1 ^^xnmmmmmii4 0 a(c^ 

as i <$wt%fcw&<m 76*^-Ltii6b $m±^m 



BNSDOCID: <JP 2001319676A__I_> 



:(6) 001-319676 (P2001-319676A) 



fffi-fert, 1 2^«ffi&i$*nL*r&, ±^Smi 2 b 

[ 0 0 3 2 ] tc Jtfitf* 18K^t J; o IzmVH- 
0. 6mmfcUf 2 8<0»S-£d, *V-Htft2 0S 

t/mit£fii[®2 4^iii^b (ry-KM^^tttn 

;H4£«tBUi. ££T\ I«y-;PSl(:liftt5 0 
0 0 P a • s <0j*flMfctt7 v **£>&tf>&fflt*fc. Xf 
> V7.t* ( SUS 3 1 6 ) cO^#f ktfXjpJEPtf^ 
Xf>U^l (SUS316) 0«$T i ^SSc&i&AtO 
£-ftffi t^ffifl 0 . 6mm "CSRflMfctt 7 -y S^<7>?i£t£>' 

s l ( b + d icffli ) ii^fflcox^- 

y-/l/S 1 £S^fc«PHf£-li>\ -r^f*. ^ 'S 1 
£ 1 5 0^T2l*IBffll^L«fk3-fr*:. WfcttX^.-^ 
g^BWhU 3/-;Ml«l N/mm&J?-*.. ^f*^ 

jre§ hXo £40u h j -cisiie l . ace , Mi&sam* 

»J -7 A #X # XH B c7)SB« ; tCjg^ L „ #.XJE 2 0 
0 k P a TflnJE L . SKSff F TtfXjtftfiSrSijJg I ft . 

±IE1K«f ti, ?I-W$5 0 0X500 x 5mm, 
tf&Ki'— /WS 1 4 0 0X400 mmft „ i: t 

fc, itE(i50 0kPaat, ±sEX"<— 9" 

gOJ¥$ (jum) tZ~2^X0>tf*.WlM. 
( c c /m i n ) cD^S-^ 1 
[00 3 3] 
[*1 ] 





(cc/rnin) 


210um 


0 


260um 


0 


310um 





[00341 4ft. 19(:^i2{aiilf, ±f£i: 
|sH*coft«. *Mttf>jfcR>'-/ws l ^.XT-yvxm ( s 

U S3 1 6 ) VMM f ^jStffit^ElilHffilO . 9 mm 

ft i mz^-umtmmmnx^-y s (yj^.Wi 

met ) *PMrfc«*5i*. ««5^-^S 1 i fc 

f£K^-/WS 1 £ 1 5 0'Ct'2^[ajDML.5S-(l:§ii:^. 
^E-fkf^X^-^ g 0 L . . i/—)Vffin 1 N/m m £ 



tt U #AJE 2 0 0 k P a. TJnffi L , gS*ff F X-tfXM 

£500X500 X 5mnu MR— J\sS 11^40 
0X400mm^ tLtz, »S)Bi5 0 0kP 

aitft. ±IBX^— 9-g<75l¥$ (jam) 

( c c/'m i n ) cO$SH*r.fl2 

[0035] 
[ffe2] 





Ccc/min) 


420um 


0 


520um 


0 


620unn 


0 



[0036] Lfttf-JT, rjtc«-^Wf . i 

fc««^-^S 1 SrMffiLT, ^^-^S 1 
*$-^/c^-&TH> . mM2<V£o iZ-JjCDUft f lzm5 
L«yH S l ZWj<7>ffift i 

mrlElll -fcVN'U— ^ 1 4CDH1 4 ai:IS2-t.''N°W'-^ 1 
6<7)ffil 6 afcOfU<0#»ai?'L3 6a, 3 6b, 3 8 
a. 3 8b, 4 0 a, 4 0 b<5DJUS2^)?&4£>""-^S 1 R 
^y-zlttC?^ »-T t> . 1 *z>*V—9 1 4c^tS 

14b bWi24zJ'iV—? 1 6<7)® 1 6 b(7)#jSii?L3 6 
a, 36b, 38 a, 38b. 40a. 40 bffijUWffl. 

[0037] ±ieiafcje«fcJ:ntf , 9 1 -b^v-^ 1 

4XV3S2-fe^U-^ 1 6<7)#<rc7)APLWf4^Xjg3l 
?L3 6 a , AnMMimtfXgMIl 3 8 a . APfffl^ai 
^flsM7L4 0 a . HJPfij^JP^f*7i3lTL4 0 b , ffip 

«w»Pttf*asi?L3 6 b&ifaspflswwj^^aiiyLs 

si*«av^apitL, »i. ^2^-^14, i6 
t comxmm'it l t y~/Haw> ^77^ l , 

ia(2iwa!% < l TW«iai^aFtt * w«f * c t & 

T'S Sfti6. =S-3lilfL 36 a, 36b, 38a, 38 
b . 40a, 4 0 b&mmiZify— ^r^— )VW.^t v i^^ 

LW^t. *tt^-^SlfcJ:4-^ifilRa6fc: 
a5«^&*. .4fc. SSI . J82-b^U-^14, 1 6Wl 

a? 3 o tc^^m $ fL3tvS«^-/t- sin 3 o ft-e— 

S<0«S:*» Lfc«!BT, Ht)l£*ai7L3 6a. 3 6b, 
38a, 38b, 4 0 a. 4 0 b^It'UCf'tL 

x , ^-^-^ttE tx^m-th £ t §ft^. ^ 
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i , 3i2 -fe^u— 9 i4, 1 6 tcj: Ktfflamnm-tJi 1 2 

±IE«iitL3 6a, 3 6b, 3 8 
a, 3 8b, 4 0 a. 4 0 b jgHtCiStt&flM&tt&SWft 

T#ft, 

[00 381 -tLT. 3S1 _ m2*z>tV— ? l 4. 16 

* ; fc £ J: 0 . &e.rt\s~9 14, 16 fcflHfc:fc#fts 
ffl^ftcO£|^itT-#ft*:#>. sfrfU/— ? 14, 16C0 
*SP*]fL£0ft 1 k i*X*% . £ffrk 

&£k ft . J: -j TffiS X^.- .x K*JK**ft 0 . X 

# *R 0**^-^ 14,16 £5$Stffrrft i &g|#'£ 

s i m&zm%zit&tfw<7)is&%:tim*mm 

#ft. 

[0039] ifc, i^HtfiJ^H^fc^Tii, fna^ 
v-/l/S 1 kfttt£itiElitti«^ttffftfiBl 8tf)«ffl 
WRttfcliAiii L« 1 8 a tfi«Wfc«tt*a*y- 
;U S fctiWC i>EHfci!S^f tt»«Il 1 8 tSR 1 , * 2 -fc 
a*1/-^14, 16k ^HTSWRSHt; L T ^-/i- ^tifc?) 
A?'y#fcS.«U #»gP28, 30, 34. 3 5 F*)£ 
fewr -je<OBKE£W« L^ttiTMfH»m < li- 
ft. I T W#fik^«ftt « - k tfTS ft£*> . IS 

1 . JB 2 -fevu— * 14,16 fcftSPMBiftt/l' 1 2 k <?> 
IHT^H tiRo T * > - >VWJ] M# , ^— i- 
-;M±£«f-ft £ k tfX'% ftk^'j & . 

[0040] U^t, JS*^— /kS fc: J: ft^S^il 

*iafii!tt<oiis*»4>, mi, mmr*^—* \ 

4.16 ^j^4*?i-fe /H 2 CO t 0 *>tt $ ^•l^fc 7 )^ 

m2-*z>*V—9 14, 1 6(75»»2 8£J6*&§*lfc»prc 
^-/L- S ti, *tg|5 2 8 rt-C-Jfe«H*«» Lfctt«T\ 

mmwm^Fftmvm 1 scoots lib 1 8 acft 

L"C , >—;^Stci6 LT^-Tft - k 

IB1 . m2-t^U-^ 1 4, 1 6lCiO»4®ffi-fe/H 

-e^ft. 

[0 04 1] 

[I6BB<0SWR] PiiJPS LT RioC, 1 KB 

•y^tcjarau m&mz&^T—fecrmmzm&Ltitf. 

tt*Wft^-*i k**f # SuiejiilfLoiiiatcfc 



< . ^tft^w^ k =5: o 3 x h y^y £0ft Z k 

[0042] »*3«2 tSBttL/SSKBt , ffilB- 

*<7)-fey - ? oiiji?L«raia(:Mfli § titz am. >v 

*£tfftk . ««>'~;Wi-fev'Cu-^iartfJWjaBfKLT 
^-^•^cov n' ^ >y fulfil L . if >x -~me> 

MEE&mi LfzttmX'^'^-?mizimKi:<ftl£LX 

[0043] 3t*«3 OKSKLTt^t J:*Uf , *><h 

-fajmiLmmommmzmi $ titiwitt y-M&. 
mmftx—iz.<7M$:m& Ltztmx\ s.^tz$mix% 
t^~^mzm tx$a&-t& z t , zcomz 

fpflr d Z k ^'-C'S ft . 

imn z ^mcr,mmrnm^%mnumxh s . 

[02] 01OA-ABfffiHt^ft„ 

[03 ] znwmmmm&w. i —?<m 1 

CO B^ffiH T'S> ft. 

[04 ] Cl<O^Bgi7)S|iffc^cOlS2-tv^— ?cr>m 1 
COC^0TS>ft. 

[05] .rcO^COllM^cO^2'fe^«V-^CO01 
<7>D%MfflX'$>&. 

[06] i cr>mscomi>mm<7>m 2 cow^mmm 

X'foh. 

[07] ^ <nmmnmtimm<om 2 <^mm^mx$> 
ft. 

[ 0s ] m crmmmzttwpmvfo ft . 

[09] ^2 cD^^£5H-ffc«!B0T * ft . 

[010] wmm<mmmx'b h . 

[^OMBJ] 

1 2 fl»MEfrfe/W («&8Httt«) 
14 iSl-fe/tU— ? 

16 flS2-tev«p— ^ 

18 U*«^^MSM 

2 0 #V-mfi& 

2 2 77-Hlffi 

24 mi^^mm 
26 jB2^rxa;»« 

30 »3 

3 6a APHjUm^iSBBfL (itilfL) 
38a APPJ^fL^J^XiSiifL (54ifi?L) 

40a xum^imwmmi ( sbi?l > 

4 0b ffi b«^5BW£ friaBiTL ( jIjITL ) 

3 6b m ammwxmmn ( ii«?L > 
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3 8b ajPfIKHCTJ#XStii?l (iSSifL) SI &tt^-tl- 




BNSDOCID: <JP__2001319676A_J_> 





BNSDOCID: <JP 2001319676A_I_> 



(G 0 ) ) 0 1 - 3 1 9 6 7 6 ( P 2 0 0 1 - 3 1 9 6 7 6 A ) 

me] 

14 



2 / 




7D> h^-^comz 

mmm mm uz)wm mm 

F?— 5H026 AA06 BB01 BB04 CC03 CX03 
CX04 EE05 EE19 



BNSDOCID: <JP 2001319676A_I_> 



